The Ria de Aveiro (Portugal) is a coastal lagoon adjacent to the Atlantic Ocean and it has an inner bay (Laranjo bay) that received a highly contaminated effluent discharged by a mercury cell chlor-alkali plant from the 1950s until 1994. The aim of this study is to review in a holistic way several research studies that have been carried out in the Ria de Aveiro, in order to evaluate the remobilization of the mercury accumulated within the system and the recovery of the lagoon. The spatial distribution of the total mercury in the surrounding terrestrial environment has also been considered. Results indicate that the main mercury contamination problems in the Ria de Aveiro are confined to the Laranjo bay. Mercury export to the coastal waters and its impact on the nearshore compartments (water column, sediment and biota) are low. No direct effects of the mercury from nearby industrial activities were detected in Aveiro's urban soils, although historical mercury contamination is still affecting soil quality in the immediate vicinity of the chlor-alkali plant, located in Estarreja. Moreover, macrophyte harvesting for human direct or indirect use and the consumption of mussels, crabs and the sea bass from the Laranjo bay may constitute a health risk. Further studies focusing on developing skills for the restoration of the ecosystem are presently underway.
Introduction
Mercury (Hg) is one of the most hazardous contaminants that may be present in aquatic environments, widely considered to be among the highest priority environmental pollutants in the scope of the European Water Framework Directive (WFD) and on the global scale. Although, the existing restrictions on anthropogenic sources of mercury, historically contaminated sediments may still constitute a source of mercury to the aquatic environment, becoming available to aquatic organisms (e.g. Alonso et al. 2000; De Marco et al. 2006) . In contaminated environments mercury (in the organic and inorganic forms) may be transferred from the abiotic to the biotic compartment (e.g. Baeyers et al. 2003; De Marco et al. 2006; Donkor et al. 2006) . Once in biota other processes may occur, namely the increase of mercury concentrations in fish (Abreu et al. 2000; Baeyers et al. 2003; De Marco et al. 2006) , or in shell-fish (Coelho et al. 2006 ) with age (bioaccumulation); higher mercury concentration in seston (Baeyers et al. 2003) or in macroalgae (Cairrão et al. 2007) than in the water column (bioconcentration); or the increase of mercury concentrations through the trophic chain (biomagnification) (Baeyers et al. 2003; De Marco et al. 2006) .
It is recognised that anthropogenic sources of mercury are responsible for the highest environmental impacts (EPA 1997), having deleterious effects on biota, including both Human health and ecosystem functions. It has been recognised that Humans may be affected, namely through fish and shell-fish consumption, although, the exposure to areas with high mercury levels (in organic and inorganic forms) in multiple environmental compartments may also represent a risk to human health (Baeyers et al. 2003; Donkor et al. 2006) .
In face of historical contamination by mercury, several coastal systems in the world have been assessed in an integrated way (Table 1) . Most of the anthropogenic mercury enters these coastal systems in its inorganic form through diffuse sources or via point discharges (Baeyers et al. 2003) . Once in the aquatic system, mercury can also be transported far from the source, impacting the downstream environment (e.g. Donkor et al. 2006) . Some of these cases can be illustrated by the following worldwide examples: in three coastal systems located at the littoral of Buenos Aires Province, Argentina, (De Marco et al. 2006) and in the in Mugu Lagoon, southern California, USA, (Rothenberg et al. 2008) , anthropogenic sources are related to urban and industrial activities and land drainage; in Pra river Basin, (southwestern Ghana) it is related to artisanal gold mining with metallic mercury ( and Ulhas estuary, India, (Ram et al. 2003) , mercury contamination is mostly related to extinct chlor-alkali plants. All the refereed systems were assessed concerning the sediment compartment and for the most cases analysis in fish tissues was included (Table 1) . As an example of some of the results and main conclusions: in Cartagena Bay, 20% of the specimens of one of the fish species collected had more than 100 μg Hg kg −1 , wet weight, although Hg concentrations were always below the international human consumption advisory limit (500 μg Hg kg −1 , wet weight) (Alonso et al. 2000) . However, authors point out that due to the high levels of Hg in the sediments of Cartagena Bay, the imminent risk of Hg contamination through the consumption of fish could represent a risk to Human health. For Samborombón Bay (Argentina) De Marco et al. (2006) suggest that, to date, biota does not have high mercury levels due to the existence of a mechanism of mercury immobilization within the estuarine sediments, since concentration of mercury in the abiotic matrices is one order of magnitude higher than in biological ones (respectively, 10,000-15,000 ng g −1 , dry weight, and less than 1,000 ng g −1 , wet weight). In Pra river Basin, Donkor et al. (2006) found a seasonal variation of levels of Hg in Human hair linked to the consumption of fish, although always far below the guideline recommended by the World Health Organization.
The Ria de Aveiro coastal lagoon (Portugal) is adjacent to the Atlantic Ocean and it has an inner bay (Laranjo bay, Fig. 1 ) that received a highly contaminated effluent discharged from a mercury cell chlor-alkali plant located in Estarreja industrial complex, from the 1950s until 1994. The discharges resulted in an accumulation of about 33 t of mercury in the lagoon, much of which (about 27 t) is known to be sediment-associated (entirely in the particulate fraction) in the Laranjo bay (Pereira et al. 1998a ). In the last decade, the mercury discharge diminished considerably, being nowadays within the regulatory levels (50 μg l −1 , the limit value for discharges from chlor-alkali electrolysis industry, in accordance with Directive 82/176/EEC 1982). However, mercury concentrations in the surface sediments of some areas of the Ria are still higher than pre-industrial levels,
